Abstract. We present Hα line imaging observations of 122 galaxies obtained with the 1.20 m telescopes of the Observatoire de Haute Provence (OHP) and of Calar Alto. The observed galaxies are mostly Virgo cluster members (95), along with 10 objects in the Coma/A1367 supercluster, 6 in the clusters A2197 and A2199, and 11 nearby galaxies taken as fillers. Hα+ [NII] fluxes and equivalent widths, as well as images of all the detected targets, are presented.
Introduction
The star-formation activity is a fundamental parameter in the study of the formation and evolution of galaxies. Being linearly related to the number of young O-B massive stars, the Hα line emission is the most direct tracer of star formation in normal, late-type galaxies (Kennicutt 1998) . In order to study the star formation history of objects of different mass, luminosity, type and belonging to different environments (cluster, field), we are gathering Hα data for a large sample of galaxies in the nearby Universe for which data at other wavelengths are already available. We focused our attention on the closest rich cluster of galaxies, the Virgo cluster, for which Hα data of galaxies spanning the whole range in luminosity and morphological type, from giant early spirals to dwarfs irregulars and BCDs, can be easely obtained with 2 m class telescopes.
In this paper we present new Hα surface photometry of late-type galaxies in the Virgo cluster obtained with the 1.20 m telescope at the Observatoire de Haute Provence and with the 1.23 m telescope at Calar Alto. In a companion paper (Gavazzi et al. 2002, Paper I) , we present Send offprint requests to: G. Gavazzi, e-mail: Giuseppe.Gavazzi@mib.infn.it Based on observations taken at the Observatoire de Haute Provence (OHP) (France), operated by the French CNRS, and Calar Alto Observatory (Spain), operated by the Max-PlanckInstitut für Astronomie (Heidelberg) jointly with the Spanish National Commission for Astronomy. Figure 1 is only available in electronic form at http://www.edpsciences.org similar observations of lower luminosity Virgo galaxies carried out with the San Pedro Martir 2.1 m telescope. In a third paper (Boselli et al. 2002, Paper III) we present Hα observations of blue compact galaxies carried out at the INT and NOT telescopes in La Palma. The data were jointly discussed in Boselli et al. (2001) , Boissier et al. (2001) and will be further discussed in a future communication (Gavazzi et al. in preparation, Paper IV) .
The sample
Galaxies observed in this work have been selected from the Virgo Cluster Catalogue (VCC) of Binggeli et al. (1985) , which is complete to the optical B magnitude m pg = 18.0. The targets were selected according to the following criteria: -m pg < 16.0; -Hubble type later than S0a; -classified as cluster members, possible members or belonging to the W, W', M clouds or to the southern extension (Binggeli et al. 1985; 1993) .
Among the 312 late-type Virgo cluster members matching these criteria, 235 objects (75%) either included in the present work or in Papers I and III have an Hα measurement. Moreover limiting to the ISO sample described in Boselli et al. (1997a) , 86 out 88 galaxies (98%) have Hα data. Given the large field of view of the detectors, some galaxies not matching the selection criteria were serendipitously observed in the fields of other targets.
Few galaxies in the Coma/A1367 supercluster and in A2197 and A2199 were also observed as fillers, as well as a few nearby objects.
The target galaxies, as well as the serendipitously observed objects, are listed in Table 1 , arranged as follow:
-Column 1: VCC designation, from Binggeli et al. (1985) for Virgo galaxies, or CGCG (Zwicky et al. 1961-68) for Coma supercluster and A2197 and A2199 galaxies; -Column 2: NGC/IC name; -Column 3: UGC name (Nilson 1973) ; -Columns 4 and 5: (B1950.0) celestial coordinates, from NED; -Columns 6 and 7: major an minor optical diameters.
For VCC galaxies the diameters are measured on the du Pont plates at the faintest detectable isophote. For CGCG galaxies these are the major and minor optical diameters (a 25 , b 25 ) (in arcmin) derived as explained in Gavazzi & Boselli (1996) ; -Column 8: heliocentric velocity, in km s −1 , from the VCC or from Gavazzi et al. (1999b) ; -Column 9: cluster membership as defined in Gavazzi et al. (1999a) for Virgo and in Gavazzi et al. (1999b) for the Coma/A1367 supercluster; -Column 10: distance, in Mpc. Distances to the various substructures of Virgo are as given in Gavazzi et al. (1999a) . A distance of 96, 125, 122 Mpc is assumed for galaxies in the Coma, A2197 and A2199 clusters respectively. For galaxies not belonging to the clusters, the distance is determined from the redshift assuming H 0 = 75 km s −1 Mpc −1 ; -Column 11: angular distance from the cluster centre, in degrees; -Column 12: morphological type as given in the VCC or in Gavazzi & Boselli (1996) ; -Column 13: photographic magnitude; -Column 14: optical magnitude determined and corrected for dust extinction as described in Gavazzi & Boselli (1996) ; -Column 15: total extrapolated H band magnitude, uncorrected for extinction, determined as described in Gavazzi et al. (2000) .
For the nearby galaxies, Table 2 lists the relevant informations taken from NED 1 .
Observations
Narrow band imaging in the Hα emission line (λ = 6562.8Å) of galaxies was obtained in 1998 and 2000 at the 1.20 m Newton telescope of the Observatoire de 1 This research has made use of the NASA/IPAC Extragalactic Database (NED) which is operated by the Jet Propulsion Laboratory, California Institute of Technology, under contract with the National Aeronautics and Space Administration.
Haute Provence (OHP; France) and in 1999 at the 1.23 m telescope of Calar Alto (Spain). The f/6 OHP telescope is equipped with a thinned TK1024 ×1024 pixels CCD detector. The pixel size is 0.69 arcsec. At the adopted gain, the electron/adu conversion is 3.5 e − /adu, with a readout noise of 8.5 e − . The f/8 Calar Alto telescope is equipped with a SITe 2048×2048 pixel CCD detector. The pixel size is 0.50 arcsec. At the adopted gain, the electron/adu conversion is 3.5 e − /adu, with a readout noise of 5.2 e − . A total of 26 nights at the OHP and 8 at Calar Alto were allocated to this project. Of these, 22 were totally or partly useful due to technical problems or weather limitations, as reported in Table 3 (logbook of the observations and CCD technical data).
Each galaxy was observed through two narrow band interferometric filters (see Table 4 ), one of them including the redshifted Hα line (ON) and the second one mesuring the red continuum near Hα (OFF). The filters given in Table 4 are used as ON or OFF band for each target, as specified in Cols. 2 and 3 of Table 5 . The flux from the [NII] emission lines at λ6548Å and λ 6584Å is included in the ON band observations. The tipical integration time was of 30-45 min ON-and OFF-band, generally split in 3 shorter exposures. Observations were obtained during poor seeing conditions (2-4 arcsec), expecially at the OHP. The images of a few nearby galaxies have been obtained by mosaicing several frames: M 81 (6 positions), M 106 (2 positions) and NGC 2403 (5 positions).
The observations were calibrated using the standard stars Feige 34 and Hz44 from the catalogue of Massey et al. (1988) . Observations of the standard stars were repeated every 2 hours, with an integration of 2 min with the telescope defocused to avoid saturation. Repeated measurements gave <0.05 mag differences, which we assume as the typical uncertainty of the photometry given in this work. Not all frames were obtained in photometric conditions. When the zero point was varying by more than 0.1 mag due to cirrus, we choose to observe only galaxies with could be calibrated a posteriori on available photometry. The determination of the Hα equivalent width can however be achieved also in non photometric conditions using field stars to normalize the ON and OFF band images, as described in the next section and in Paper I.
Image analysis
The data reduction of the CCD images follows a procedure identical to the one described in previous papers of the series (Gavazzi et al. 1998 detector response each image is bias subtracted and divided by the mean of several flat field exposures obtained on the twilight sky. Calar Alto flat fielding is sometimes poor because of filter vignetting. In some cases images were fitted with a 2-D polynomial function to remove second order structures in the image. Vignetting problems, combined with generally shorter exposures, make the Calar Alto images of poorer quality with respect to the OHP ones. When three images in the same filter are available, a median combination of the realigned images allows removal of cosmic rays. For galaxies with only one available image, direct inspection of the frames allows manual cosmic rays removal. Subtraction of contaminating objects, such as nearby stars and galaxies, is done by direct editing of the frames. The sky background is determined in each frame in concentric object-free annuli around the object. The typical uncertainty on the mean background is estimated 10% of the rms in the individual pixels. This represents the dominant source of error in low S/N regions. Total counts in the two frames have been obtained by integrating the pixel counts over the area covered by each galaxy, as derived by the optical major and minor diameters. Hα+[NII] fluxes and equivalent widths have been determined using Eqs. (1) and (2) given in Paper I.
Equation (2) shows that once the normalization constant n ON OFF between ON and OFF band frames is known, the Hα+[NII] equivalent width can be estimated also in non photometric conditions. The zero point of each galaxy is determined assuming an extinction law of slope 0.1 for the OHP and 0.12 for the Calar Alto observations respectively.
At the redshift of Virgo the Calar Alto OFF band filter (λ 6744Å) is partly contaminated by the emission of the [SII] dublet at λ 6717Å and 6731Å. We corrected for this effect using Eqs. (3), (4) and (5) given in Paper I.
Errors on the Hα+[NII] flux and EW are estimated from Eqs. (6) and (7) of Paper I.
Results
The results of the present observations are listed in Table 5 , arranged as follow:
-Column 1: galaxy name; -Column 2 and 3: ON and OFF band filters; -Column 4: telescope used; -Column 5: year of the observation; -Column 6: integration time per filter; -Column 7: transmissivity of the filter at the redshifted flux from the literature; -Column 17: references to the Hα data available in the literature; -Column 18: an asterisk indicates a note at the end of the table.
The red continuum images of the detected galaxies with structure in their Hα emission are shown as contours plots superposed to the Hα+[NII] net image (grey levels) in Fig. 1 . The Hα+[NII] morphology is generally very different from the red continuum one. In only a few objects the spiral morphology can be seen in the Hα+ [NII] image (see Col. 13 of Table 5 ), as in VCC 307, while in other galaxies the dominant star forming regions are located in the nucleus (see for example VCC 801) or in giant HII regions distributed non-uniformly throughout the disc of the galaxy, as in VCC 664. In some other objects the emission is diffuse (VCC 497).
Recalibrations
16 galaxies previously observed with the Calar Alto 3.5 m telescope (Hippelein et al., in preparation) in non photometric conditions were reobserved at the OHP with 5 min exposures in the ON band filter in order to achieve a flux calibration. If n ON CA ON OHP is the normalization constant between the ON band Calar Alto and OHP images (normalized to the same integration time), the ON band zero point for Calar Alto observations Zp ONCA is given by the relation:
where Zp ONOHP is the OHP zero point determined for the galaxy at a given airmass. Zp ONCA does not need to be corrected for airmass. The resulting fluxes are given in Table 6 .
Comparison with the literature
Fluxes and equivalent widths given in this paper are in general consistent with available measurements, as shown in Fig. 2 Table 5 could thus be overestimated. The outlying galaxies in the equivalent width relation, whose α+ [NII] EW are significantly higher in this work with respect to the literature, are VCC 798 (open dot), VCC 857 (filled square) and VCC 1003 (filled exagon). As explained in the notes of Table 5 , the value given for VCC 798 is highly uncertain. The Hα image of VCC 857 shows emission in small, low surface brightness HII regions. We thus trust our value.
3 17 out of the 24 objects in commun with Koopmann et al. (2001) have Hα data already published in Young et al. (1996) and are thus non-independent measurements. In the comparison between our data and those in the literature we did not use the reference Young et al. (1996) for galaxies in common with Koopmann et al. (2001) . 
Summary and conclusion
We present Hα+ [NII] imaging data (fluxes and equivalent widths) of 122 galaxies obtained at the 1.20 m telescopes of the Observatoire de Haute Provence (OHP) and of Calar Alto. The present observations of late-type galaxies in the Virgo cluster are aimed at completing a large project of multifrequency observations of galaxies spanning a large range in morphological type and luminosity and belonging to different environments (cluster-isolated) aimed at constructing a data-set suitable for statistical studies. Ref.
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